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ABSTRACT  Sleep  disruption  is  an  emergent  military  health  issue,  but  remarkably  little  is  known  of  its  prevalence  or 
comorbidities  in  the  combat  zone.  This  study  was  designed  to  quantify  the  prevalence  and  mental  health  correlates  of 
sleep  disruption  among  military  personnel  serving  within  a  ground  combat  zone  during  Operation  Enduring  Freedom. 
This  was  a  large,  cross-sectional  survey  of  active  duty  and  reserve  U.S.  Navy  personnel  (N  =  3,175).  Self-reported  sleep 
measures  included  total  hours  of  sleep  per  day,  total  hours  of  sleep  required  to  feel  well-rested,  difficulty  falling  asleep, 
and  difficulty  staying  asleep.  The  survey  also  measured  mental  health  symptoms,  including  post-traumatic  stress 
symptoms,  anxiety,  and  depression.  Participants  reported  an  average  of  5.9  hours  of  sleep  per  day  despite  requiring  on 
average  6.8  hours  to  feel  well  rested.  More  than  half  (56%)  were  classified  as  sleep  deficient,  and  67%  reported 
6  or  fewer  hours  of  sleep  per  day.  Adjusted  for  covariates,  individuals  endorsing  sleep  disruption  were  at  substantially 
elevated  risk  of  meeting  criteria  for  post-traumatic  stress  disorder,  generalized  anxiety  disorder,  and  major  depressive 
disorder.  This  study  documents  the  prevalence  of  sleep  disruption  in  a  very  large  and  difficult-to-access  sample  of 
military  members  serving  in  a  combat  zone,  and  details  robust  associations  with  mental  health. 


INTRODUCTION 

Although  the  National  Sleep  Foundation  recommends  that 
adults  receive  7  to  9  hours  of  sleep  per  night,1  the  average 
American  reports  receiving  just  under  7  hours.2  Accumulat¬ 
ing  evidence  suggests  profound  health  consequences  of 
chronic  sleep  disruption,  such  as  neurocognitive  deficits,3 
metabolic  dysregulation,4  weight  gain,5  obesity,6  and  heart 
disease.6  With  respect  to  behavioral  health,  sleep  disruption 
is  also  consistently  linked  to  psychiatric  symptoms,7  post- 
traumatic  stress  disorder  (PTSD),8  substance  abuse,9  and  sui¬ 
cidal  ideation.10 

Military  environments  pose  numerous  threats  to  normal 
and  sufficient  sleep,  including  long  or  erratic  work  hours, 
noise,  environmental  exposure,  and  psychological  stress.11 
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Accordingly,  sleep  disruption  has  emerged  as  a  salient  con¬ 
cern  among  military  leadership  for  both  service  members 
and  veterans.  Available  evidence  suggests  that  sleep  dis¬ 
ruption  is  prevalent  in  these  populations.12-18  For  instance, 
Neylan  et  al1-  reported  that  91%  of  Vietnam  veterans  with 
PTSD  had  difficulty  maintaining  sleep  sometimes  or  very 
frequently,  compared  with  63%  of  era  veterans  (veterans 
who  served  during  the  Vietnam  era,  but  not  in  Vietnam) 
without  PTSD,  and  relative  to  53%  in  a  civilian  compari¬ 
son  group.  Studies  also  show  that  clinically  significant 
sleep  disruption  is  common  across  veterans  of  the  conflicts 
in  Iraq  and  Afghanistan,  irrespective  of  PTSD  involve¬ 
ment.1^  Other  work  documents  substantial  sleep  disruption 
in  military  training  environments.13,14  Miller  and  Shattuck,13 
for  example,  showed  that  U.S.  Military  Academy  cadets 
slept  less  than  5  hours  per  night  during  the  week  and  less 
than  7  hours  on  the  weekend. 

Despite  this  evolving  picture  of  sleep  disruption  in  some 
military  populations,  remarkably  little  is  known  about  sleep 
in  individuals  deployed  to  a  combat  zone.  This  signifies  a 
crucial  gap  in  our  understanding  of  sleep  characteristics  in 
military  members  across  the  deployment  trajectory.  Accord¬ 
ingly,  a  few  studies  of  deployed  military  members  warrant 
review.  Peterson  et  al11  quantified  sleep  characteristics  of 
156  Air  Force  personnel  deployed  to  an  undisclosed  loca¬ 
tion  in  southwest  Asia,  showing  a  mean  of  6.7  hours  of  self- 
reported  total  sleep  time.  They  also  found  that  74%  rated 
their  sleep  quality  as  significantly  worse  in  the  deployed 
environment,  40%  had  a  sleep  efficiency  of  less  than  85%, 
and  42%  had  a  sleep  latency  exceeding  30  minutes.  In  other 
work,  Seelig  et  al19  studied  sleep  patterns  in  a  large  sample 
of  military  members  of  all  services  including  active,  reserve, 
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and  National  Guard  personnel.  These  authors  found  that 
adjusted  mean  sleep  duration  among  deployed  personnel 
was  6.5  hours.  They  also  found  that  individuals  in  a  deployed 
or  postdeployment  status  reported  slightly  shorter  mean  sleep 
duration  and  greater  trouble  sleeping  compared  with  a  group 
who  had  not  deployed.  Irrespective  of  group  inclusion, 
trouble  sleeping  was  positively  associated  with  mental  health 
symptoms.  Also,  in  Miller  et  al’s16  retrospective  account  of  a 
small  sample  (N  =  49)  of  Army  officer’s  combat  deployment, 
4  hours  of  sleep  per  night  was  endorsed  during  high  opera¬ 
tional  tempo,  which  reportedly  comprised  one-half  of  their 
deployment  time.  Another  study  found  that  half  (50.2%)  of 
1,249  combat  soldiers  and  Marines  deployed  in  Afghanistan 
reported  sleeping  less  than  or  equal  to  5  hours  per  night.20 

The  purpose  of  the  current  study  was  to  assess  subjective 
sleep  characteristics  of  U.S.  Navy  personnel  deployed  to  the 
Afghanistan  ground  combat  theater  in  support  of  Operation 
Enduring  Freedom  (OEF).  The  second  purpose  was  to 
examine  relationships  of  sleep  to  mental  health  symptoms. 
Substantial  sleep  disruption  was  hypothesized,  as  well  as 
positive  associations  with  mental  health  disorders. 

METHODS 

Survey 

The  Behavioral  Health  Needs  Assessment  Survey  (BHNAS) 
is  a  surveillance  instrument  designed  to  assess  a  diverse 
population  of  U.S.  Navy  personnel  deployed  to  combat  zones 
in  Iraq  and  Afghanistan  since  2006  (the  current  report  is 
focused  exclusively  on  those  deployed  to  Afghanistan). 
The  survey  is  modeled  after  the  Army’s  Mental  Health 
Advisory  Team  surveillance  instrument21  for  deployed 
Army  and  Marine  Corps  personnel.  In  general,  the  instru¬ 
ment  assesses  a  variety  of  content  areas,  including  combat 
exposure,  deployment-related  stressors,  mental  health  symp¬ 
toms,  morale,  unit  cohesion,  and  leadership  satisfaction. 
Most  BHNAS  items  pertain  to  the  current  deployment  of 
the  respondent.  The  instrument  was  reviewed  by  the  Naval 
Health  Research  Center  Institutional  Review  Board  for 
the  protection  of  human  participants  and  was  classified 
“exempt”  based  on  its  primary  surveillance  mission  and 
absence  of  identifiable  information. 

The  BHNAS  is  administered  by  small  teams  of  military 
medical  personnel  (Mobile  Care  Teams)  that  deploy  sequen¬ 
tially  in  6-month  rotations.  It  is  typically  administered  in 
group  settings  at  the  respondents’  primary  deployment  loca¬ 
tion.  After  convening  for  a  briefing  regarding  the  survey, 
participants  are  invited  to  complete  the  instrument,  which 
takes  30  to  60  minutes.  The  survey  is  anonymous  and  par¬ 
ticipation  is  voluntary.  Likewise,  participants  are  informed 
that  they  can  skip  questions  that  they  do  not  want  to  answer 
and  that  they  have  the  right  to  cease  participation  at  any  time. 
Key  measures  comprising  the  present  study  are  described 
in  the  following  sections. 


Sleep  Quality 

Hours  of  sleep  and  sleep  deficit:  Participants  were  asked, 
“On  average,  how  many  hours  of  sleep  do  you  get  per  day 
(during  this  deployment)?”  with  6  response  options  (from 
“3  or  fewer”  to  “8  or  more”).  Responses  were  then  dichoto¬ 
mized  by  <6  versus  >6  hours.  Because  it  is  recognized  that 
amount  of  sleep  required  may  vary  with  age,  activity  level, 
and  other  individual  differences,22  participants  were  also  asked, 
“On  average,  how  many  hours  of  sleep  do  you  need  per  day 
in  order  to  feel  well-rested?”  From  these  responses,  a  sleep 
deficit  measure  was  calculated  comparing  amount  of  sleep 
received  and  amount  required  to  feel  well-rested.  Participants 
who  reported  at  least  1  hour  less  than  they  require  each  day  to 
feel  well-rested  were  classified  as  sleep  deficient. 

Difficulty  falling/staying  asleep:  Participants  were  asked, 
“In  the  past  2  weeks  on  deployment,  please  rate  your  diffi¬ 
culty  falling  asleep,”  and  “. . .  difficulty  staying  asleep”  in 
2  separate  items.  The  5  options  were  “none,”  “mild,”  “mod¬ 
erate,”  “severe,”  and  “very  severe.”  Each  item  was  then 
dichotomized  to  distinguish  participants  who  reported  a 
“severe”  or  “very  severe”  response  from  those  who  did  not. 

Mental  Health  Symptoms 

Post-traumatic  Stress  Disorder  Checklist-Civilian  Version23: 
This  standardized  questionnaire  is  the  most  widely  used 
measure  of  post-traumatic  stress  symptoms  in  military 
populations.24,25  Scores  range  from  17  to  85.  Consistent  with 
prior  research,  respondents  must  score  at  least  50,  and 
they  must  report  moderate  or  higher  levels  of  at  least  1 
intrusion  symptom,  3  avoidance  symptoms,  and  2  hyper¬ 
arousal  symptoms  to  screen  positive  for  probable  PTSD,  as 
outlined  in  the  Diagnostic  and  Statistical  Manual  of  Mental 
Disorders,  Fourth  Edition  26  Cronbach’s  a  reliability  for  this 
scale  was  0.94  for  all  items,  and  still  0.94  with  1  sleep- 
related  item  removed. 

Generalized  anxiety  disorder  (GAD):  The  anxiety  scale  in 
this  study  was  adapted  from  the  Other  Anxiety  Symptoms 
module  of  the  PRIME-MD  Patient  Health  Questionnaire 
(PHQ),27  as  done  by  Hoge  et  al.25  The  scale  consists  of 
7  items  assessing  anxiety  symptoms,  plus  an  additional  item 
measuring  the  extent  of  functional  impairment  caused  by 
any  reported  symptoms.  The  items  are  presented  with 
4  response  options:  0  =  “not  at  all,”  1  =  “few  or  several 
days,”  2  =  “more  than  half  the  days,”  and  3  =  “nearly  every 
day.”  To  meet  a  strict  definition  of  probable  GAD,  respon¬ 
dents  must  meet  all  3  of  the  following  criteria.  First,  they 
must  report  that  they  have  been  “feeling  nervous,  anxious, 
on  edge,  or  worrying  a  lot  about  different  things”  with  a 
frequency  of  at  least  “more  than  half  the  days”  during  the 
past  4  weeks.  Second,  they  must  report  that  at  least  3  of 
6  anxiety  symptoms  were  present  at  least  “more  than  half 
the  days”  during  the  past  4  weeks.  Third,  respondents 
must  indicate  that  their  symptoms  made  it  “very  difficult” 
or  “extremely  difficult”  to  perform  their  duties  or  get  along 
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with  other  people.  Cronbach’s  a  reliability  for  this  scale  was 
0.87  for  all  items,  and  0.86  with  1  sleep-related  item  removed. 

Major  depressive  disorder  (MDD):  The  scale  used  to 
measure  depression  was  adapted  from  the  PHQ  depression 
scale  (PHQ-9),27  as  done  by  Hoge  et  al.25  It  involves  9  items 
that  are  presented  with  4  response  options:  0  =  “not  at  all,” 
1  =  “few  or  several  days,”  2  =  “more  than  half  the  days,” 
and  3  =  “nearly  every  day.”  One  additional  item  assesses 
the  degree  of  functional  impairment  caused  by  any  reported 
symptoms.  To  meet  a  strict  definition  of  probable  MDD, 
respondents  must  meet  all  3  of  the  following  criteria.  First, 
respondents  must  report  that  they  were  bothered  by  either 
“little  interest  or  pleasure  in  doing  things”  or  “feeling  down, 
depressed,  or  hopeless”  with  a  frequency  of  at  least  “more 
than  half  the  days”  during  the  past  4  weeks.  Second,  respon¬ 
dents  must  indicate  that  at  least  5  of  9  specific  depression 
items  were  present  during  the  past  4  weeks.  For  all  but 
one  of  these  items,  a  symptom  is  counted  as  present  if 
it  occurred  at  least  “more  than  half  the  days”  in  the  past 
4  weeks.  Because  of  its  greater  severity,  1  of  the  9  depres¬ 
sion  symptoms  that  assesses  suicidal  ideation  (Thoughts 
that  you  would  be  better  off  dead  or  of  hurting  yourself 
in  some  way),  is  scored  as  present  if  it  occurred  on  “few 
or  several  days”  or  more  frequently  in  the  past  4  weeks 
(i.e.,  any  option  other  than  “not  at  all”).  Finally,  respon¬ 
dents  must  indicate  (on  the  functional  impairment  item) 
that  their  symptoms  made  it  “very  difficult”  or  “extremely 
difficult”  to  perform  their  duties  or  get  along  with  other 
people.  Cronbach’s  a  for  this  scale  was  0.88  for  all  items, 
and  0.87  with  the  1  sleep-related  item  removed. 

Covariates 

Covariates  were  selected  based  on  theorized  relevance  to 
both  sleep  disruption  and  mental  health  symptoms.  They 
included  sex, 17,28  age,22,29  paygrade, 30,31  race,32'33  marital 
status,34,35  presence  of  traumatic  brain  injury  symptoms,36,37 
combat  exposure,25,38  sleep  medication  use39  during  deploy¬ 
ment,  and  psychotropic  medication  use40  during  deployment. 

Traumatic  brain  injury  (TBI)  symptoms:  Likelihood  to 
screen  positive  for  mild  TBI  was  assessed  as  earlier  done 
by  Hoge  et  al  41  A  respondent  was  considered  symptomatic 
if  he  or  she  reported  any  of  the  3  items  (“Did  any  event 
during  this  deployment  involve. .  .being  dazed,  confused, 
or  ‘seeing  stars’?,”  “. . .  not  remembering  the  injury?,”  or 
“. . .  losing  consciousness  from  being  knocked  out?”). 

Combat  Exposure  Scale:  This  29-item  scale  addresses 
aspects  of  combat  experiences.24  Items  are  rated  on  a 
5-point  scale  with  anchors  “Never”  to  “10  or  More 
Times.”  Cronbach’s  a  for  this  scale  was  0.81. 

Sleep  medications:  Participants  were  asked,  “Have 
you  taken  any  medication  for  a  sleep  problem  during  this 
deployment?”  with  options  “No”  and  “Yes.”  Participants 
were  also  given  the  option  to  specify  medication  names. 

Psychotropic  medications:  Use  of  psychotropic  medica¬ 
tion  was  assessed  with  the  question,  “Have  you  taken  any 


medication  for  a  mental  health  or  combat  stress  prob¬ 
lem  during  this  deployment?”  with  options  “No”  and 
“Yes.”  Participants  were  also  given  the  option  to  specify 
the  medication  names. 

Analyses 

Statistical  analyses  were  performed  using  IBM  SPSS  sta¬ 
tistical  software,  release  19.0.0.1  (SPSS,  Chicago,  Illinois). 
Descriptive  analyses  were  conducted  to  establish  partici¬ 
pant  characteristics  and  to  quantify  the  prevalence  of  sleep 
disruption.  Univariate  logistic  regression  models  explored 
the  unadjusted  odds  of  meeting  criteria  for  PTSD,  GAD, 
and  MDD  for  all  predictor  variables  and  covariates.  To  test 
the  hypothesized  relationships  of  sleep  disruption  to  mental 
health  disorders,  multivariable  logistic  regression  models 
then  quantified  the  covariate-adjusted  odds  of  meeting  cri¬ 
teria  for  PTSD,  GAD,  and  MDD  as  a  function  of  each 
sleep  disruption  index.  To  attenuate  construct  overlap  when 
comparing  sleep  disruption  to  probable  mental  health  dis¬ 
orders,  a  single  sleep  item  was  removed  from  the  PTSD, 
anxiety,  and  depression  scales  during  the  hypothesis  tests 
(logistic  regression  models),  but  the  above-reported  stan¬ 
dard  cut  points  were  left  intact.  The  sleep  item  was  not 
removed  from  these  scales  when  calculating  overall  preva¬ 
lence  rates  of  probable  mental  health  disorders.  Regression 
diagnostics  were  used  to  assess  variance  inflation  factors. 
Statistical  significance  for  all  analyses  was  set  at  p  <  0.05 
(2-sided). 

RESULTS 

Table  I  provides  the  sociodemographic  factors  assessed  in 
this  study.  Participants  ( N  =  3,175)  were  mostly  male,  white, 

married,  and  over  age  30.  Most  were  regular  active  duty, 

enlisted,  had  been  in  the  combat  theater  at  least  a  few 

months,  and  were  on  their  first  deployment  to  the  OEF 

region.  Regarding  occupational  mission,  15%  were  assigned 
to  provincial  reconstruction,  24%  were  command/staff, 
23%  were  medical  professionals,  14%  performed  detainee- 
guard  duties,  and  23%  performed  other  occupational  mis¬ 
sions  (e.g.,  training,  construction,  supply,  logistics).  Three 
percent  ( n  =  79)  reported  taking  psychotropic  medication 
during  the  deployment.  Among  participants  who  also  speci¬ 
fied  type  of  psychotropic  medication  used  ( n  =  45),  80% 
reported  antidepressants  and  20%  indicated  antianxiety 
medication  use.  Among  participants  specifying  use  of  sleep 
medication,  the  majority  were  over  the  counter.  Most  par¬ 
ticipants  (70%)  were  Individual  Augmentees  (IAs;  active 
or  reserve  Navy  members  assigned  in  a  temporary  status 
to  in-theater  Army  or  joint  military  commands),  20%  were 
in  either  a  Global  Support  Assignment  (GSA;  officers  who 
received  permanent  change  of  station  orders  to  move  to  a 
different  location  after  deployment)  or  an  Overseas  Con¬ 
tingency  Operation  Support  Assignment  (OS A)  for  enlisted 
personnel,  whereas  the  remaining  10%  served  with  their 
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TABLE  I.  Subject  Characteristics 


Variable 

n 

% 

Range 

Mean 

SD 

Sex 

Male 

2,562 

82.4 

Female 

546 

17.6 

Age  Range  (Years) 

3,116 

98.1 

19-66 

34.08 

8.74 

18-24 

488 

15.7 

25-29 

655 

21.0 

30-39 

1,088 

34.9 

40+ 

885 

28.4 

Paygrade 

Enlisted 

2,134 

67.5 

Officer 

1,027 

32.5 

E1-E3 

131 

4.2 

E4-E6 

1,622 

51.7 

E7-E9 

364 

11.6 

WO/Ol-03 

446 

14.2 

04+ 

576 

18.3 

Component 

Regular 

2,258 

71.6 

Reserve 

895 

28.4 

Race/Ethnicity 

White 

1,992 

64.8 

Black 

414 

13.5 

Hispanic 

351 

11.4 

Other 

318 

10.3 

Marital  Status 

Married 

1,916 

60.8 

Unmarried 

1,234 

39.2 

Years  in  Military 

3,131 

98.6 

0-39 

11.57 

7.27 

0-3 

439 

14.0 

4-6 

549 

17.5 

7+ 

2,143 

68.4 

Months  in-Theater 

3,175 

100.0 

0-21 

3.82 

2.00 

Assignment  Type 

IA 

2,174 

70.3 

GSA/OSA 

624 

20.2 

Other 

293 

9.5 

Sleep  Meds 

Yes 

431 

13.7 

No 

2,725 

86.3 

Psychotropic  Meds 

Yes 

79 

2.5 

No 

3,074 

97.5 

GSA,  Global  Support  Assignment;  1A,  Individual  Augmentee;  OSA,  Overseas 
Contingency  Operation  Support  Assignment;  SD,  standard  deviation. 


home  or  reserve  unit.  Demographically,  these  participants 
are  similar  to  a  sample  of  Navy  expeditionary  sailors  (IA/ 
GSA/OSA;  n  =  463)  recently  reported  by  Granado  et  al.42 
In  one  exception,  the  majority  of  participants  in  the  current 
study  were  active  duty,  whereas  most  participants  in  the 
aforementioned  study  were  reservists.  Clearly,  the  present 
sample  is  not  intended  to  be  representative  of  all  combat- 
deployed  military  personnel,  but  rather  to  reflect  a  diverse 
sample  of  U.S.  Navy  personnel  deployed  to  a  ground 
combat  zone  during  OEF. 

Participants  reported  an  average  of  5.9  hours  (SD  =  1.1) 
of  sleep  per  day  despite  requiring  on  average  6.8  hours 
(SD  =  1.0)  to  feel  well-rested.  More  than  half  (56%)  were 


classified  as  sleep  deficient,  and  67%  reported  6  or  fewer 
hours  of  sleep  per  day.  Participants  reported  mild  trouble 
falling  asleep  (M  =  2.1  of  possible  5;  SD  =  1.0)  and 
staying  asleep  (M  =  2.1  of  possible  5;  SD  =  1.1).  Nearly 
1  in  10  participants  (9.2%)  reported  severe  or  very  severe 
trouble  falling  asleep,  whereas  10.8%  reported  severe  or 
very  severe  trouble  staying  asleep.  Five  percent  of  partici¬ 
pants  met  criteria  for  probable  PTSD,  2%  met  criteria  for 
probable  MDD,  and  2%  met  criteria  for  probable  GAD. 

As  shown  in  Table  II,  every  sleep  variable  and  covariate 
(except  for  sex  and  marital  status)  demonstrated  substantial 
univariate  associations  to  probable  mental  health  disorders. 
Lower  age,  lower  pay  grade,  nonwhite  race,  higher  combat 
exposure,  presence  of  TBI  symptoms,  use  of  sleep  medica¬ 
tions,  and  use  of  psychotropic  medications  each  associated 
with  greater  unadjusted  odds  of  meeting  criteria  for  nearly 
every  mental  health  disorder. 

Participants  endorsing  less  than  6  hours  of  sleep  per  day, 
classified  as  sleep  deficient,  or  endorsing  severe  or  very 
severe  trouble  falling  or  staying  asleep,  demonstrated  con¬ 
siderably  higher  adjusted  odds  of  meeting  criteria  for  proba¬ 
ble  mental  health  disorders  (Table  III).  Of  the  sleep  indices, 
sleep  deficit  was  the  most  potent  risk  factor  for  probable 
PTSD  (odds  ratio  [OR]  =  10.7;  95%  confidence  interval 
[Cl],  4.3-26.8),  GAD  (OR  =  9.1;  95%  Cl,  2.8-29.9),  and 
MDD  (OR  =  7.5;  95%  Cl,  2.3-25.0). 

DISCUSSION 

This  is,  to  our  knowledge,  the  largest  study  of  sleep  charac¬ 
teristics  in  military  personnel  deployed  to  a  ground  combat 
zone.  Two-thirds  of  respondents  reported  obtaining  an  aver¬ 
age  of  less  than  6  hours  of  sleep  per  day,  which  is  consistent 
with  chronic  insufficient  sleep.  This  is  supported  by  the 
finding  that  these  same  respondents  reported  needing  nearly 
7  hours  per  day  to  feel  well-rested.  Estimated  prevalence 
rates  for  PTSD,  MDD,  and  GAD  were  5%,  2%,  and  2%, 
respectively.  Adjusted  for  covariates,  sleep  disruption  was  a 
robust  and  sizeable  risk  factor  for  probable  mental  health 
disorders,  with  adjusted  odds  ratios  ranging  from  5.2  to  10.7. 

Participants  in  this  study  endorsed  on  average  less  than 
6  hours  of  sleep  per  day.  This  is  nearly  1  hour  less  than  was 
reported  in  a  recent  study  of  deployed  military  members  of 
all  services19  as  well  as  a  study  of  Air  Force  personnel 
deployed  to  an  undisclosed  location  in  southwest  Asia  in 
support  of  OEF. 1 1  These  differences  may  be  explained  by 
the  fact  that,  unlike  those  2  earlier  studies,  the  entire  sample 
in  the  current  study  was  definitively  assigned  to  a  combat 
zone  in  Afghanistan.  This  likely  yielded  higher  operational 
tempo,  greater  security  concerns,  more  hazardous  environ¬ 
mental  exposures,  exaggerated  daily  operational  stressors,43 
and/or  greater  psychological  stress.  This  sample  did  not 
appear  to  be  as  sleep  deprived,  however,  as  previously 
studied  U.S.  Military  Academy  cadets13'16  or  a  cohort  of 
soldiers  and  Marines  deployed  within  the  Afghanistan 
combat  theater.20  It  is  known,  though,  that  actual  sleep 
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TABLE  II.  Univariate  Logistic  Regression  Results  for  Positive  Mental  Health  Screening 


Variable 

n 

GAD 

MDD 

PTSD 

OR 

95%  Cl 

OR 

95%  Cl 

OR 

95%  Cl 

Sex 

Male 

2,562 

1.00 

1.00 

1.00 

Female 

546 

0.98 

0.48-2.03 

0.96 

0.45-2.07 

0.86 

0.50-1.48 

Age  Range  (Years) 

18-24 

488 

5.58* 

2.02-15.45 

17.89" 

4.15-77.12 

3.60" 

1.77-7.30 

25-29 

655 

2.73 

0.93-8.02 

6.85r 

1.49-31.35 

3.37" 

1.71-6.66 

30-39 

1,088 

3.46* 

1.30-9.22 

7.01* 

1.61-30.41 

2.63* 

1.37-5.07 

40+ 

885 

1.00 

1.00 

1.00 

Paygrade 

E1-E3 

131 

6.86* 

1.91-24.68 

7.58* 

1.79-32.13 

4.65* 

1.81-11.95 

E4-E6 

1,622 

3.25c' 

1.15-9.16 

4.09* 

1.25-13.37 

2.93* 

1.45-5.89 

E7-E9 

364 

0.39 

0.04-3.54 

1.05 

0.17-6.35 

0.88 

0.29-2.64 

WO/Ol-03 

446 

1.62 

0.43-6.07 

2.17 

0.51-9.11 

1.15 

0.44-3.01 

04+ 

576 

1.00 

1.00 

1.00 

Race/Ethnicity 

White 

1,992 

1.00 

1.00 

1.00 

Black 

414 

1.33 

0.61-2.94 

2.15c 

1.05-4.40 

2.14* 

1.28-3.56 

Hispanic 

351 

2. 1 9C 

1.08-4.43 

1.60 

0.69-3.73 

1.70 

0.94-3.06 

Other 

318 

0.43 

0.10-1.80 

0.50 

0.12-2.11 

1.24 

0.62-2.46 

Marital  Status 

Married 

1,916 

1.00 

1.00 

1.00 

Unmarried 

1,234 

0.55 

0.30-1.02 

1.07 

0.60-1.90 

0.91 

0.61-1.37 

Combat  Exposure  Score 

29  (None) 

649 

1.00 

1.00 

1.00 

30-33 

833 

1.41 

0.47-4.22 

1.04 

0.36-3.01 

2.68 

0.98-7.31 

34-40 

769 

1.87 

0.65-5.41 

1.41 

0.51-3.91 

3.44*' 

1.28-9.21 

41  + 

681 

4.50* 

1.70-11.91 

3.24* 

1.29-8.13 

9.77" 

3.86-24.69 

TBI  Symptoms 

Yes 

91 

6.36" 

2.91-13.90 

8.14" 

3.83-17.30 

5.97" 

3.26-10.96 

No 

3,081 

1.00 

1.00 

1.00 

Sleep  Meds 

Yes 

431 

2.25c 

1.22-4.18 

3.57" 

1.96-6.51 

2.58" 

1.66-4.02 

No 

2,725 

1.00 

1.00 

1.00 

Psychotropic  Meds 

Yes 

79 

3.23c 

1.14-9.16 

2.60 

0.79-8.54 

4.59" 

2.29-9.20 

No 

3,074 

1.00 

1.00 

1.00 

Hours  of  Sleep 

<6 

2,136 

8.45" 

2.63-27.13 

11.92* 

2.89-49.14 

12.84" 

4.71-34.98 

>6 

1,039 

1.00 

1.00 

1.00 

Sleep  Deficit 

Yes 

1,791 

13.49" 

4.20-43.32 

12.41" 

3.85-39.94 

11.39" 

5.27-24.59 

No 

1,384 

1.00 

1.00 

1.00 

Difficulty  Falling 

Yes 

292 

10.78" 

6.23-18.64 

11.64" 

6.59-20.57 

10.18" 

6.79-15.27 

No 

2,883 

1. 00 

1.00 

1.00 

Difficulty  Staying 

Yes 

342 

9.63" 

5.57-16.63 

10.47" 

5.93-18.48 

9.81" 

6.57-14.65 

No 

2,833 

1.00 

1.00 

1.00 

Cl,  confidence  interval;  GAD,  generalized  anxiety  disorder;  MDD,  major  depressive  disorder;  OR.  odds  ratio;  PTSD,  posttraumatic  stress  disorder; 
TBI  =  traumatic  brain  injury.  ap  <  0.001.  hp  <  0.01.  cp  <  0.05. 


need  varies  by  numerous  individual  factors  including  age 
and  activity  level.22  With  this  in  mind,  this  study  quanti¬ 
fied  sleep  deficit  (reported  sleep  required  minus  sleep 
received),  showing  that  participants  reported  receiving, 
on  average,  approximately  1  hour  less  sleep  per  night  than 
required  to  feel  we  11 -rested.  It  may  be  useful  for  future 
studies  of  self-reported  sleep  patterns  in  service  members  to 


calculate  sleep  deficit  scores  to  facilitate  comparisons  across 
demographically  dissimilar  samples. 

Estimated  prevalence  rates  for  probable  PTSD,  MDD, 
and  GAD  in  this  sample  were  5%,  2%,  and  2%,  respec¬ 
tively.  There  is  a  dearth  of  data  on  mental  health  status 
of  military  members  while  serving  in  a  combat  zone.  In  one 
important  and  highly  publicized  exception,  the  Army’s 
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TABLE  III.  Multivariate  Logistic  Regression  Results  for  Positive  Mental  Health  Screening  Related  to  6  or  Fewer  Hours  of  Sleep 


Variable 

n 

GAD 

MDD 

PTSD 

OR 

95%  Cl 

R2  A 

OR 

95%  Cl 

R2  A 

OR 

95%  Cl 

R2  A 

Hours  of  Sleep 

<6 

1,816 

5.21* 

1.58-17.13 

2.9% 

6.23c 

1.47-26.44 

2.8% 

10.23" 

3.19-32.74 

4.7% 

>6 

911 

1.00 

1.00 

1.00 

Sleep  Deficit 

Yes 

1,527 

9.12" 

2.78-29.95 

5.9% 

7.51* 

2.25-25.03 

4.7% 

10.69" 

4.27-26.79 

7.2% 

No 

1,200 

1.00 

1.00 

1.00 

Difficulty  Falling 

Yes 

240 

8.33" 

4.20-16.52 

8.2% 

6.71" 

3.21-14.02 

6.3% 

7.57" 

4.57-12.52 

8.4% 

No 

2,487 

1.00 

1.00 

1.00 

Difficulty  Staying 

Yes 

272 

6.27" 

3.20-12.27 

6.4% 

5.43" 

2.63-11.21 

5.1% 

6.94" 

4.25-11.35 

8.1% 

No 

2,455 

1.00 

1.00 

1.00 

Cl,  confidence  interval;  GAD,  generalized  anxiety  disorder;  MDD,  major  depressive  disorder;  OR,  odds  ratio;  PTSD,  post-traumatic  stress  disorder.  R2  A 
reflects  unique  variance  explained  beyond  covariates.  Nagelkerke  method  is  reported.  ap  <  0.001 .  bp  <0.01.  cp  <  0.05. 


Mental  Health  Advisory  Team21  reported  an  average  in-theater 
PTSD  prevalence  of  10.8%  among  Army  personnel  serv¬ 
ing  in  Iraq  and  Afghanistan.  Granado  et  al.42  prospectively 
studied  a  sample  of  Navy  personnel  (demographically  simi¬ 
lar  to  the  participants  in  the  current  study)  who  had  served 
in  Iraq  and/or  Afghanistan  and  found  that  5.4%  of  the 
sample  reported  new-onset  PTSD  symptoms  within  3  years 
after  deployment.  The  majority  of  related  literature  focuses 
on  postdeployment  prevalence  estimates  of  individuals  who 
have  served  in  Iraq  and  Afghanistan.25,44  Hoge  et  al,25  for 
example,  assessed  mental  health  disorders  in  combat  infantry 
units,  and  reported  prevalence  of  respondents  meeting  cri¬ 
teria  for  major  depression,  generalized  anxiety,  or  PTSD 
of  15.6%  to  17.1%  after  duty  in  Iraq,  11.2%  after  duty  in 
Afghanistan,  compared  with  9.3%  before  deployment  to 
Iraq.  A  subsequent  meta-analysis  of  28  studies45  estimated 
the  postdeployment  PTSD  prevalence  at  5.5%  in  population 
samples  (which  included  a  high  proportion  of  personnel  from 
support  units  and  various  services  branches  at  much  lower 
risk  of  engaging  in  direct  combat  operations)  and  13.2%  in 
operational  infantry  units  (which  are  at  much  higher  risk  of 
direct  combat  exposure).  Taken  together,  the  estimates 
derived  in  the  current  study  are  consistent  with  demographi¬ 
cally  similar  samples  that  are  studied  within  similar  military 
contexts  (i.e.,  those  with  less  direct  combat  exposure).42,45 

As  hypothesized,  sleep  disruption  corresponded  substan¬ 
tively  with  probable  mental  health  disorders.  In  particular, 
all  measures  of  self-reported  sleep  disruption  conferred 
greater  risk  for  GAD,  MDD,  and  PTSD.  This  coincides  with 
other  research  demonstrating  similar  associations  in  diverse 
military  samples.19,46-48  Interestingly,  sleep  deficit  appears 
to  confer  the  greatest  risk  of  self-reported  mental  health 
symptoms.  This  suggests  individual  differences  associated 
with  sleep  need  may  influence  the  role  of  sleep  impairments 
in  mental  health.  An  obvious  question  emerges,  however, 
regarding  the  cross-sectional  nature  of  the  present  study  and 
likely  reciprocating  relationships  between  sleep  disruption 


and  mental  health.46  Recent  literature  does  suggest  that 
sleep  disruption  is  a  unique  prospective  risk  factor  for  sub¬ 
sequent  development  of  PTSD  and  other  mental  health 
symptoms.47,48  One  informative  study48  evaluated  insomnia 
(conceptually  related  to  trouble  falling  and  staying  asleep) 
as  a  predictor  versus  outcome  of  PTSD  and  depression 
among  Iraq  combat  veterans.  These  scientists  used  2  post¬ 
deployment  time  points  with  structural  equation  modeling 
to  test  2  possible  directions  of  association.  Although  insom¬ 
nia  and  mental  health  symptoms  were  associated  at  and 
across  both  periods,  insomnia  at  4  months  postdeployment 
predicted  change  in  PTSD  and  depressive  symptoms  at 
12  months  postdeployment,  whereas  PTSD  and  depressive 
symptoms  at  4  months  postdeployment  were  not  significant 
predictors  of  change  in  insomnia  at  12  months  postdeploy¬ 
ment.  Thus,  it  was  concluded  that  insomnia  plays  a  pro¬ 
spective  role  in  the  development  of  additional  psychological 
symptoms  in  combat  veterans.  In  other  work 46  predeploy¬ 
ment  sleep  disruption  because  of  nightmares  prospectively 
predicted  PTSD  symptoms  at  6  months  postdeployment, 
though  insomnia  symptoms  did  not.  In  sum,  although  the 
present  study  supports  substantial  associations  between 
sleep  disruption  and  mental  health  symptoms  among  mili¬ 
tary  members  serving  in  a  combat  zone,  it  is  recognized  that 
sleep  disruption  and  mental  health  symptoms  are  most  likely 
entangled  in  a  perpetual  cycle  46 

There  are  some  limitations  of  this  study.  First,  we  relied 
solely  on  self-report  and  it  is  known  that  the  link  between 
self-reported  sleep  and  objectively  derived  measures  (e.g., 
wrist-worn  actigraphy)  is  tenuous.49  Also,  naps  were  not 
accounted  for  in  this  study.  It  is  also  possible  that  “need 
for  sleep”  may  have  been  under-reported  by  some  respon¬ 
dents  because  of  pride  or  stigma  in  light  of  military  cul¬ 
tural  norms,  which  could  undennine  estimates  of  sleep 
deficit  (though  in  that  context,  it  is  even  more  remarkable 
that  sleep  deficit  was  such  a  strong  predictor  of  mental 
health  symptoms).  Moreover,  even  though  steps  were 
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taken  to  attenuate  construct  overlap  between  sleep  disrup¬ 
tion  and  mental  health  disorders,  the  observed  associations 
in  this  study  could  still  be  exaggerated  because  of  common 
method  variance.50,51 

Despite  these  limitations,  this  study  signifies  a  distinct 
advancement  in  that  it  reports  data  from  a  very  large  and 
difficult-to-access  sample,  highlights  the  prevalence  of 
sleep  disruption  among  military  members  serving  in  a 
combat  zone,  and  details  robust  associations  with  mental 
health.  More  prospective  research  is  needed  to  refine  our 
understanding  of  the  temporality  and  causality  of  these 
relationships.  There  is  also  a  clear  need  to  validate  inter¬ 
ventions  that  improve  or  protect  sleep  quality  in  this 
potentially  vulnerable  population. 
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